The MEK5/ERK5 pathway mediates fluid shear stress promoted osteoblast differentiation.
The aim of this study was to determine the role of the mitogen-activated protein kinase kinase (MEK) 5/extracellular signal-regulated kinase (ERK) 5 pathway in osteoblast differentiation promoted by intermittent fluid shear stress (FSS). MC3T3-E1 osteoblastic cells were subjected to 12 dyn/cm(2) intermittent FSS, and the phenotypic markers for osteoblast differentiation, such as alkaline phosphatase (ALP) activity and expression of osteopontin (OPN) and osteocalcin (OCN), were then examined. The results showed that intermittent FSS could stimulate ERK5 phosphorylation, ALP activity and the expression of OPN and OCN. When the MEK5/ERK5 pathway was selectively inhibited by BIX02189, ALP activity was suppressed, and the expression of OPN and OCN was downregulated. Intermittent FSS induce the expression of Runt-related transcription factor-2 (Runx-2), which is involved in osteoblast differentiation by promoting the transcription of the above genes. Furthermore, the expression of Runx-2 was also reduced after treatment with BIX02189. Finally, we found that intermittent FSS was a more intense stimulus than steady FSS for promoting osteoblast differentiation. In summary, our results suggest that the MEK5/ERK5 pathway mediates osteoblast differentiation promoted by intermittent FSS, which was more effective than steady FSS in the differentiation process. The MEK5/ERK5 pathway also mediates FSS-induced Runx-2 expression in osteoblast differentiation.